
 
1994 

NASA/CP1994–3290 
 

 
 
 
 
 

 
Proceedings of the Fourth International 
Conference and Exhibition:  World Congress on 
Superconductivity 
 
Proceedings of a conference and exhibit held at Marriott Orlando World Center, Orlando, 
Florida, June 27 – July 1, 1994 
 
 
 



 

THE NASA STI PROGRAM OFFICE . . . IN PROFILE 
 

Since its founding, NASA has been dedicated to 
the advancement of aeronautics and space 
science. The NASA Scientific and Technical 
Information (STI) Program Office plays a key 
part in helping NASA maintain this important 
role. 
 
The NASA STI Program Office is operated by 
Langley Research Center, the lead center for 
NASA’s scientific and technical information.    
The NASA STI Program Office provides access   
to the NASA STI Database, the largest collection 
of aeronautical and space science STI in the  
world. The Program Office is also NASA’s 
institutional mechanism for disseminating the 
results of its research and development activities. 
These results are published by NASA in the 
NASA STI Report Series, which includes the 
following report types: 
 
• TECHNICAL PUBLICATION. Reports of 

completed research or a major significant 
phase of research that present the results of 
NASA programs and include extensive data 
or theoretical analysis. Includes compilations 
of significant scientific and technical data 
and information deemed to be of continuing 
reference value. NASA’s counterpart of 
peer-reviewed formal professional papers but 
has less stringent limitations on manuscript 
length and extent of graphic presentations. 

 
• TECHNICAL MEMORANDUM. Scientific 

and technical findings that are preliminary or 
of specialized interest, e.g., quick release 
reports, working papers, and bibliographies 
that contain minimal annotation. Does not 
contain extensive analysis. 

 
• CONTRACTOR REPORT. Scientific and 

technical findings by NASA-sponsored 
contractors and grantees. 

 

• CONFERENCE PUBLICATION. Collected 
papers from scientific and technical 
conferences, symposia, seminars, or other 
meetings sponsored or cosponsored by 
NASA. 

 
• SPECIAL PUBLICATION. Scientific, 

technical, or historical information from 
NASA programs, projects, and mission, 
often concerned with subjects having 
substantial public interest. 

 
• TECHNICAL TRANSLATION. English-

language translations of foreign scientific and 
technical material pertinent to NASA’s 
mission. 

 
Specialized services that complement the STI 
Program Office’s diverse offerings include 
creating custom thesauri, building customized 
databases, organizing and publishing research 
results . . . even providing videos. 
 
For more information about the NASA STI 
Program Office, see the following: 
 
• Access the NASA STI Program Home Page 

at http://www.sti.nasa.gov 
 
• E-mail your question via the Internet to 

help@sti.nasa.gov 
 
• Fax your question to the NASA Access Help 

Desk at (301) 621-0134 
 
• Telephone the NASA Access Help Desk at 

(301) 621-0390 
 
• Write to: 
 NASA Access Help Desk 
 NASA Center for AeroSpace Information 
 7121 Standard 
Hanover, MD 21076-1320 
 



 
1994 

NASA/CP1994–3290 
 

 
 
 
 
 

 
Proceedings of the Fourth International 
Conference and Exhibition:  World Congress on 
Superconductivity 
 
Kumar Krishen and Calvin Burnham, Editors 
Lyndon B. Johnson Space Center 
Houston, Texas 
 
 
Proceedings of a conference and exhibit held at Marriott Orlando World Center, Orlando, 
Florida, June 27 – July 1, 1994 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
National Aeronautics and 
Space Administration 
 
Johnson Space Center 
Houston, Texas 77058-3696 



ii 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Available from: 

 
 

NASA Center for AeroSpace Information National Technical Information Service 
7121 Standard 5285 Port Royal Road 
Hanover, MD 21076-1320 Springfield, VA 22161 

This report is also available in electronic form at http://techreports.larc.nasa.gov/cgi-bin/NTRS 



iii 

CONTENTS 
________________________________________________________________________ 
 
 
Session: PLENARY, ROUNDTABLE AND KEYNOTE 
Session Chair: Dr. Kumar Krishen 
 
Korea's Developmental Program for Superconductivity ................................................. 3 
 
Progress of Applied Superconductivity Research at Materials Research  

Laboratories, ITRI (Taiwan) .............................................................................10 
 
Progress in Superconductivity:  The Indian Scenario.....................................................24 
 
Superconductivity in Russia:  Update and Prospects .....................................................37 
 
Preparation, Structure and Superconductivity of High-Tc Compounds (Research  

of High Temperature Superconductors in Hungary) ..........................................48 
 
High -Tc Superconductors:  Technical and Commercial Challenge................................56 
 
Technical and Commercial Challenges in High Tc SQUIDs and Their  

Industrial Applications ......................................................................................60 
 
 
Session: ACCELERATOR TECHNOLOGY 
Session Chair: Dr. Siegfried Wolff 
 
The LHC Magnet System and Its Status of Development..............................................65 
 
Status of High Temperature Superconductor Development for Accelerator Magnets ....75 
 
Development Work for a Superconducting Linear Collider ...........................................84 
 
 
Session: POWER AND ENERGY 
Session Chair: Prof. Istvan Kirschner 
 
Today’s Research Development on the Application of the Superconductivity  

Transport System in Japan ................................................................................96 
 
Measurement and Calculation of Levitation Forces Between Magnets and Granular 

Superconductors.............................................................................................106 
 
ESR, Sims and Temf of an Y-Ba-Cu-O Superconductor .............................................116 
 



iv 

Serial and Parallel Power Equipment with High-Temperature  
Superconducting Elements..............................................................................126 

 
Session: PERSISTENT MAGNETIC FIELDS 
Session Chair: Dr. Roy Weinstein 
 
Stability, Mechanical Considerations, and AC Loss in HTSC Monoliths,  

Coils and Wires ..............................................................................................138 
 
Aspects of Passive Magnetic Levitation Based on High Tc Superconducting  

YBCO Thin Films ...........................................................................................148 
 
Hybrid Superconductor Magnet Bearings ...................................................................157 
 
Progress in HTS Trapped Field Magnets:  Jc, Area, and Applications .........................158 
 
The Superconducting MHD-Propelled Ship Yamato-1................................................167 
 
 
Session: PERFORMANCE CHARACTERIZATION 
Session #1 Chair: Dr. R. K. Pandey 
 Cochair: Dr. U. Varshney 
 
Electric Field Effect in Superconductor-Ferroelectric Structures .................................180 
 
Oxide Perovskite Crystals for HTSC Film Substrates Microwave Applications ...........188 
 
Texturing of High Tc Superconducting Polycrystalline Fibers/Wires by  

Laser-Driven Directional Solidification in a Thermal Gradient .........................198 
 
Heavy Fermion Behaviour Explained by Bosons .........................................................209 
 
 
Session #2 Chair: Dr. R. K. Pandey 
 Cochair: Dr. U. Varshney 
 
An Electron Tunneling Study of Superconductivity in Amorphous  

SN1-x Cux Thin Films ....................................................................................222 
 
Changes in the Superconducting Properties of High-Tc Ceramics Produced  

by Applied Electric Fields................................................................................232 
 
Effect of Nb2O5 and V2O5 Addition on the Superconducting Properties  

of YBa2Cu3Oy Thin Films..............................................................................241  
 
Transparent Magnetic State in Single Crystal Nd1.85 Ce0.15 CuO4-y  

Superconductors.............................................................................................250 



v 

 
Processing and Property Evaluation of Metal Matrix Superconducting Materials ........260 
 
 
Session: PHYSICAL PROPERTIES 
Session PP-1 Chair: Prof. Valeri Ozhogin 
  Cochair: Prof. Evgenii Z. Meilikhov 
 
Electronic Properties of Y-BA-Cu-O Superconductors as Seen by Cu and  

O NMR/NQR .................................................................................................273 
 
Quaternary Borocarbides - New Class of Intermetallic Superconductors .....................283 
 
Electronic Structure and the Van Hove Singularity Scenario in  

High-Tc HgBa2 CuO4+?  Superconductors....................................................298 
 
Boson Localization and Universality in YBa2Cu3-xMxO7-? ......................................308 
 
Thermomagnetic Phenomena in the Mixed State of High Temperature  

Superconductors.............................................................................................318 
 
Spectroscopy of Infrared-Active Phonons in High-Temperature Superconductors.......328 
 
Session PP-2 Chair: Prof. Valeri Ozhogin 
 Cochair: D. Brinkman 
 
Flux Pinning Characteristics and Irreversibility Line in High Temperature Superconductors

 337 
 
Effects of Neutron Irradiation on the London Penetration Depth for  

Polycrystalline Bi1.8 Pb0.3 Sr2 Ca2 Cu3 O10 Superconductor .......................347 
 
The Thermopower in the Temperature Range Tc-1000K and the Band  

Spectrum of Bi-Based Superconductors ..........................................................354 
 
Nonequilibrium Transport in Superconducting Filaments ............................................359 
 
 
Session: FABRICATION METHODOLOGY 
Session Chair: Dr. U. Balachandran 
 
High Tc Superconductors Fabricated by Plasma Aerosol Mist Deposition Technique..372 
 
Partial Melting of Bulk Bi-2212..................................................................................382 
 
Correlation Between Fabrication Factor and Superconducting Properties of the  

Tl- and Bi- Based High Tc Superconductor.....................................................391 



vi 

VOLUME 2 
 
 
Session: SUPERCONDUCTIVE MAGNETIC ENERGY  
  STORAGE (SMES) UTILITY INTEREST GROUP 
Session Chair Dr. Phillip Baumann 
  SMES1:  Technical Session 
 
Policy Issues Inherent in Advanced Technology Development ....................................400 
 
  SMES 2:  Technical Session 
 
Financial Options Methodology for Analyzing Investments in New Technology..........405 
 
SMES:  Redefining the Path to Commercial Demonstration........................................410 
 
Modular Transportable Superconducting Magnetic Energy Systems ...........................416 
 
Session: THIN FILMS 
Session Chair: Prof. Tomoji Kawai 
 
Optimization of the Deposition Conditions and Structural Characterization of  

Y1 Ba2 Cu3 O7-x Thin Superconducting Films...............................................423 
 
Growth and Analysis of Highly Oriented (11n) BCSCO Films for Device Research.....433 
 
Structural, Transport and Microwave Properties of 123/Sapphire Films:   

Thickness Effect .............................................................................................440 
 
Scanning Micro-Hall Probe Mapping of Magnetic Flux Distributions and Current 

Densities in YBa2Cu3O7 Thin Films ...............................................................447 
 
Angular Dependence of Critical Current Density and Magnetoresistance of  

Sputtered High-Tc-Films.................................................................................457 
 
Correlations Between Critical Current Density, jc, Critical Temperature, Tc, and 

Structural Quality of Y1B2Cu3O7-x Thin Superconducting Films...................467 
 
 
Session: HIGH TEMPERATURE MATERIALS 
Session #1 Chair: Prof. Mikio Takano 
 
 
The Oxygen Content of the High-Temperature Superconducting Compound  

Bi2+xSR3-y CayCu2O8+d with Respect to Varying Ca and Bi Contents.........483 
 



vii 

Pb Solubility of the High-Temperature Superconducting Phase  
Bi2Sr2Ca2Cu3O10+d.....................................................................................490 

 
Superconductivity Theory Applied to the Periodic Table of Elements .........................500 
 
Chemical Stabilization and High Pressure Synthesis of Ba-Free Hg-Based 

Superconductors, (Hg, M) Sr2 Can-1CunOy (n = 1? 3) ..................................510 
 
 
Session #2 Chair: K. Kishio 
 
 
A New Series of Oxycarbonate Superconductors (Cu0.5 C0.5) mBam+1 Can-1 

CunO2(m+n)+1 ..............................................................................................522  
 
High Pressure Synthesis and Magnetic Studies of Quasi One Dimensional  

Systems  Srn-1 Cun+1 O2n (n = 3, 5)........................................................529 
 
Influence of Calcium on Transport Properties, Band Spectrum and  

Superconductivity of YBa2Cu3Oy and YBa1.5 La0.5 Cu3Oy.........................537 
 
Structure and Superconductivity in (Bi0.35 Cu0.65) Sr2YCu2O7 and  

Related Materials ............................................................................................546 
 
Structural, Dynamical and Electronic Properties of CaCuO2.......................................555 
 
Session: DEVICE APPLICATIONS 
Session Chair: Dr. Yoshifusa Wada 
 
 
High-Performance Passive Microwave Survey on Josephson Junctions .......................568 
 
Josephson Frequency Meter for Millimeter and Submillimeter Wavelengths ................574 
 
Josephson Junction Spectrum Analyzer for Millimeter and Submillimeter  

Wavelengths ...................................................................................................585 
 
Nondestructive Testing (NDT) of Metal Cracks Using a High Tc rf-SQUID  

and Eddy Current Method...............................................................................594 
 
High Temperature Superconductors Applications in Telecommunications ...................601 
 
HTS Thin Films:  Passive Microwave Components and Systems Integration Issues.....611 
 
 



viii 

Session: WIRE FABRICATION 
Session Chair: Dr. K. C. Goretta 
 
 
Development of Practical High Temperature Superconducting Wire for  

Electric Power Applications ............................................................................624 
 
Mechanical Properties of High-Temperature Superconducting Wires ..........................633 
 
Progress in Development of Tapes and Magnets Made From Bi-2223  

Superconductors.............................................................................................639 
 
High Temperature Superconductors as a Technological Discontinuity in  

the Power Cable Industry................................................................................650 
 
Improvement of Critical Current Density in Thallium-Based (Tl,Bi)Sr1.6 

Ba0.4Ca2Cu3OX Superconductors.................................................................661 
 
 
Session: GRANULAR SUPERCONDUCTORS 
Session Chair: Prof. Manu S. Multani 
 
 
Introduction of Artificial Pinning Centres in “Bi2Sr2CaCu2O8” Ceramics ..................677 
 
Tape Casting and Partial Melting of Bi-2212 Thick Films ...........................................686 
 
Effect of Microwave-Enhanced Superconductivity in YBa2Cu3O7  

Bi-Crystalline Grain Boundary Weak-Links.....................................................694 
 
Effects of Oxygen Stoichiometry on the Scaling Behaviors of YBa2Cu3Ox Grain 

Boundary Weak-Links ....................................................................................703 
 
Effect of Particle Size and Particle Size Distribution on Physical Characteristics, 

Morphology and Crystal Structure of Explosively Compacted High-Tc 
Superconductors.............................................................................................712 

 
Percolation Effect in Thick Film Superconductors (Using a Bi(Pb)SrCaCuO  

Based Paste to Prepare a Superconducting Planar Transformer) ......................722 
 
Line Group Techniques in Description of the Structural Phase Transitions in  

Some Superconductors ...................................................................................730 
 
 



ix 

Session: POSTERS 
 
Macroscopic and Bulk-Controlled Elastic Modes in an Interaction of Interstitial  

Alcali Metal Cations Within a Face-Centered Cubic Crystalline Fullerine .........739 
 
Thallium 2223 High Tc Superconductor in a Silver Matrix and Its Magnetic  

Shielding, Hermal Cycle and Time Aging Properties........................................743 
 
The Role of Silver in the Processing and Properties of Bi-2212...................................753 
 
A Study on the Superconducting Properties of YBa2Cu3-x Nbx Oy Thin Films..........762 
 
Growth and Micro Structural Studies on Yittria Stabilized Zirconia (YSZ) and  

Strontium Titanate (STO) Buffer Layers .........................................................770 
 



1 

INTRODUCTION 
 
 
The World Congress on Superconductivity (WCS) is a nonprofit organization dedicated to 
the universal promotion of research, development, and applications of superconductivity 
technology.  Through open meetings and conferences, it provides forums for the world 
community to share technological and research results in the field of superconductivity and 
to discuss the translation of these results into applications which will benefit all of the 
world's population.  The WCS established the Award of Excellence to recognize the 
contributions of organizations and individuals within the industry.  Since 1988, nineteen 
individuals and organizations have received this recognition. 
 
The WCS presented its first two International Conferences and Exhibition World 
Congresses on Superconductivity in 1988 and 1990, with a combined attendance of 
approximately 1,000 delegates from 16 countries.  Its third conference, attended by more 
than 400 scientists, technologists, and managers from thirty six nations, was held in 
Munich, Germany in September 1992.  Proceedings from these three conferences have 
been published and distributed worldwide. 
 
The Fourth International Conference and Exhibition World Congress on 
Superconductivity was held June 27-July 1, 1994 in Orlando, Florida.  It was sponsored in 
large part by the National Aeronautics and Space Administration's Johnson Space Center.  
More than 120 presentations were scheduled for the more than 200 delegates from 30 
nations who attended this year's conference.  I believe this conference provided the most 
comprehensive worldwide review of high temperature superconductivity research and its 
applications to date (table 1).  The exchange of information and ideas and the 
identification of technical and commercial challenges which occurred during the 
conference are bound to significantly advance this revolutionary technology. 
 
The substantial progress which has been made in the field of superconductivity was 
reflected in the conference presentations:  the number of elements used in the search of 
superconductivity has increased to eight; the reported critical temperatures have increased 
to 164°K; and a new thallium-based compound, reported by Professor Z.Z. Sheng, is 
expected to provide further insight into the mechanisms that govern the complex 
phenomena of superconductivity.  Additionally, significant progress was reported with 
theoretical and modeling efforts which will accelerate research and development of new 
materials and devices, and with magnetic field capacity and electrical current capacity.  
The parameters for these capacities are now quoted at 77°K at 2.2 Tesla and 100,000 
Amps/cm2, respectively. 
 
The commercial applications of superconductivity are progressing rapidly, with magnets, 
SQUIDS, transformers, thin films, wires, and several devices now available commercially.  
And the worldwide interest in the exploration of this revolutionary technology continues 
to grow. 
 
To create the uniquely efficient superconductor many production components must be 
orchestrated.  Teaming the exact mix and proportion of elements, arranging the different 
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layers of elements in the appropriate order, and achieving the right environment and 
temperatures in which to cook the elements are essential. 
 
Any technology which enhances our quality of life truly is super and I believe 
superconductivity will do just that.  This revolutionary technology will be an integral part 
of future achievements which will produce great benefits for humans. 
 
The process involved in developing superconductors is an excellent example of the great 
results that can be achieved by successfully teaming different elements.  It should 
symbolize for us the advances we are capable of when we work together.  Most of the 
technological advances made in this field in recent years are the result of teamwork.  One 
of the objectives of this conference was to promote global teaming which transcended 
geographic and national barriers and helped to advance science and technology related to 
superconductivity.  Since we collectively share the challenge of advancing teamwork and 
cooperation, we hope that several dialogues were initiated during this conference.   
 
Some of the many enthusiastic researchers, technologists, and program directors who 
helped develop this conference are listed in table 2.  The speakers for the opening session, 
held on the morning of June 27, 1994, are listed below. 
 
 
 Mr. Calvin Burnham President, WCS 
 Welcome 
 
 Dr. Kumar Krishen Program Chair, WCS 
 Opening Remarks 
 
 Dr. Gye-Won Hong Korea 
 
 Dr. R.S. Liu Republic of China 
 
 Prof. Manu S. Multani India 
 
 Dr. Naoki Koshizuka ISTEC, Japan 
 
 Dr. Wei Kan Chu TCSUH, U.S. 
 
 Dr. Valeri Ozhogin Russia 
 
 Prof. Z.Z. Sheng University of Arkansas, U.S. 
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Table 1.  Schedule of Events - Fourth World Congress on 
Superconductivity 

Sunday, June 26, 1994 - 1:30 PM - 7:00 PM Registration:  7:00 PM - 9:00 PM Reception 

Monday, June 27, 1994 - 8:30 AM - NOON INTERNATIONAL UPDATE 

1:30 - 5:30 PM 1:30 - 5:30 PM 1:30 - 5:30 PM 

Accelerator 
Technology 

Power/Energy 
Applications 

Persistent Magnetic 
Fields 

7 PM - 9 PM ROUNDTABLE DISCUSSION - "Technical and Commercial Challenges" 

Tuesday, June 28, 1994    -    8:30 AM - Noon 

Physical Properties 1 Performance 
Characterization 1 

SMES 1 

LUNCHEON     Noon - 1:30 PM 

1:30 - 5:30 PM 1:30 - 5:30 PM 1:30 - 5:30 PM 1:30 - 5:30 PM 1:30 - 5:30 PM 

Medical 
Applications 

Physical 
Properties 2 

Performance 
Characterization 2 

Fabrication 
Methodology 1 

SMES 2 

Wednesday, June 29, 1994 - 8:30 AM - Noon 

Granular 
Superconductors 1 

Thin Films SMES 3 

Afternoon free for tours or sightseeing 

Thursday, June 30, 1994 - 8:30 AM - Noon 

WCS-5 
Planning 

Device Applications 
Chair 

High-Temperature 
Materials 1 

1:30 - 5:30 PM 1:30 - 5:30 PM 1:30 - 5:30 PM 

Wire Fabrication 
Technology 

Device Applications 
Chair 

High-Temperature 
Materials 2 

AWARDS BANQUET  7:00 PM - 9:00 PM 

Friday, July 1, 1994    -    8:30 AM - Noon 

Granular 
Superconductors 2 

Poster Session 1 
 

Poster Session 2 
 

Meeting ends at Noon 
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Table 2.  WCS List of Program Organizers 
 

Program Chairman 
 

Dr. Kumar Krishen 
NASA Lyndon B. Johnson Space Center 

Mail Code: IA4 
Houston, TX  77058  U.S.A. 

 
Technical Area Chairmen 

 
HIGH-TEMPERATURE MATERIALS 
Prof. Mikio Takano 
Institute of Chemistry 
Kyoto University 
Gokasho, Uji-city 
Kyoto 611 JAPAN 

DEVICE APPLICATIONS 
Dr. Yoshifusa Wada 
Research & Planning Dept. 
International Superconductivity Technology 
Eishin Kaihtsu Bldg. 
34-4, Shimbashi S-Chome 
Minato-Ku, Tokyo 105 JAPAN 
 

PHYSICAL PROPERTIES 
Dr. Valeri Ozhogin 
Doctor of Sciences, Professor 
Kurchatov Institute of Atomic Energy 
123182 Moscow RUSSIA 

PERSISTENT MAGNETIC FIELDS AND 
SHIELDING 
Dr. Roy Weinstein 
Institute for Beam Particle Dynamics 
IBTD-5506 
University of Houston 
Science Research Center, Room 632 
Houston, TX  77204-5506  U.S.A. 
 

THIN FILMS 
Prof. Tomoji Kawai 
Institute of Scientific & Industrial Research 
University of Osaka 
81, Mihogaoka, Ibaraki-chi 
Osaka, 567 JAPAN 

WEAK LINK EFFECTS & FLUX MOTION 
Dr. Kishin Moorjani 
Applied Physics Laboratory 
The John Hopkins University 
John Hopkins Road 
Laurel, MD  20723  U.S.A. 
 

PERFORMANCE CHARACTERIZATION 
Dr. R. K. Pandey 
Center for Electrical Materials 
Dept. of Electrical Engineering 
Texas A&M University 
College Station, TX  77843-3128  U.S.A. 
 

FABRICATION METHODOLOGY 
Dr. Kazumasa Togano 
National Research Institute for Metals 
1-2-1, Segen, Tsukuba 
Ibaraki, 305 JAPAN 

C-60 BASED SUPERCONDUCTORS 
Dr. John L. Margrave 
Butcher Professor of Chemistry 
Rice University 
P. O. Box 1892 
Houston, TX  77251  U.S.A. 
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Table 2.  WCS List of Program Organizers (Concluded) 
 

Technical Area Chairmen 
 
SPACE APPLICATIONS 
Dr. M. Sokoloski 
Science and Technology Corp. 
409 Third Street S.W. 
Washington, DC  20024 
Fax:  202-488-5364 
Phone:  202-863-0012 

MEDICAL APPLICATIONS 
Dr. Ian R. Young 
GEC Research Hirst Research Center 
Elmstree Way 
Borehamwood 
Hertfordshire WD6 1RX 
UNITED KINGDOM 
 

Dr. Frank W. Patten 
Defense Advanced Research Projects Agency 
3701 North Fairfax Drive 
Arlington, VA  22203-1714  U.S.A. 

GRANULAR SUPERCONDUCTORS 
Prof. Manu S. Multani 
Tata Institute of Fundamental Research 
Homi Bhabha Road 
Bombay 400 005 INDIA 
 

ACCELERATOR TECHNOLOGY 
Dr. Siefgried Wolff 
PMAG 
DESY 
Postfach 
22603 Hamburg  GERMANY 

POWER/ENERGY APPLICATIONS 
Prof. Istvan Kirschner 
Roland Eotvos University 
Dept. of Low Temperature Physics 
H-1088 Budapest VII, Puskin u. 5-7 
HUNGARY 
 

COMPUTER APPLICATIONS 
Dr. Ushio Kawabe 
Central Research Laboratory 
Hitachi, Ltd. 
Kokubunji, Tokyo  185  JAPAN 
 

WIRE FABRICATION TECHNOLOGY 
Dr. K. C. Goretta 
Ceramics Section 
Argonne National Laboratory 
MCT-212 
Argonne, IL  60439  U.S.A. 
 

FUTURE R&D DIRECTIONS 
Mr. Arthur J. Murphy 
Jet Propulsion Laboratory - California 
Institute of Technology 
4800 Oak Grove Drive 
Pasadena, CA  91109  U.S.A. 

TECHNIDCAL & COMMERCIAL 
CHALLENGES 
Dr. Tsuneo Nakahara 
Sumitomo Electric Industries, Ltd. 
1-3 Shimaya 1-Chrome 
Konohana-ku, Osaka 554,  JAPAN 
 

SUPERCONDUCTING ENERGY STORAGE 
Dr. Phillip Baumann 
5910 No. Central Expressway 
Suite 1000 
Dallas, TX  75206  U.S.A. 
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I would like to thank Mr. Calvin Burnham, Mr. Glenn Carraux, Dr. Jim Salinas, 
Dr. Tsuneo Nakahara, and Dr. Z.Z. Sheng for their exhaustive efforts in organizing and 
implementing this international event.  The roundtable discussion on technical and 
commercial challenges was organized by Dr. Tsuneo Nakahara and chaired by Dr. Ken-
ichi Sato.  The brief presentations and responses given by the panelists stimulated a wide-
ranging question and answer session.  The panelists for the roundtable discussion included 
Dr. Ken-ichi Sato from Osaka Research Laboratory, Dr. M. Takano from Kyoto 
University, Dr. D. Lu from Midwest Superconductor, Inc., Dr. Wei-Kan Chu from 
TCSUH, and Dr. Istvan Vajda from the Technical University, Hungary.  Dr. Usha 
Varshney chaired the session on Thin Films and Ms. Yelena T. Oltarzhevskay chaired the 
session on Device Applications.  I would like to thank them both as well as all of the 
roundtable panelists for their contributions.  Finally I would like to thank Dr. C.W. (Paul) 
Chu for the illuminating keynote address he presented at the conference, Dr. Istvan 
Kirchner for his review of the work being done in Hungary, and Professor Vladislav V. 
Lemanov of the Russian Academy of Sciences for the keynote address he presented at the 
Awards Banquet.  I am sure that the depth and breadth of Prof. Lemanov's knowledge 
provided a wholely unique perspective for the 250 in attendance at the banquet. 
 
Throughout my thirty-year career, first with Kansas State University, then with Lockheed 
Electronics Company and now with the National Aeronautics and Space Administration 
(NASA), I have supported the space program.  The paramount missions of NASA have 
always ignited my imagination and my determination.  Today one of the key missions for 
NASA is researching the universe:  its origin and growth, its formation of bodies and 
systems, and its governing processes.  Another mission of this Agency is to explore the 
evolution of life within the universe.  Through the efforts of many nations, we have come 
to realize the critical link between human life and the global environment, and, as an 
extension of this, between the phenomena that underlie the nature of our universe.  
NASA's current mission addresses the need to expand our knowledge about our universe, 
as does research in the area of superconductivity.  This research will provide a means to 
characterize unique phenomena which might otherwise be unobservable.  We hope that 
these proceedings will help identify ways to advance the performance and applications of 
high temperature superconductors. 
 
 
 
 
 
 
 Kumar Krishen, Ph.D. 
 Program Chairman 
 World Congress on Superconductivity 
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